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- r^m. More particularly,,*^ ^ t V provl ,c xor, 'e&tV;c . ^ ^: 

^in'the corstructlon of absorbent paps to piovide, . 
" - " oC b0d y.riutd3 which strike .tncpaa a^a are 

" --^ control of the flow of bouy.'iu ,. . _ 

: ^ fifKorbed therein,;; -v ^;; £ r ^ sanltary ; na ^ Vns> V. ' • , . 

11 " ik absorbent pads, are- espccx^liy 

— be sue ft tnat. ar y 

- tx ^ a > th£; construction, oe. 

\ ; .*s-.. n **? l ? J '* ! - • ..^v surface thorcoi v oc 

: ^ ^ T'hl i a, rapidly as , ossicle ~ ,o ; ; 

^ 10-, parried t. ^ interior ; o. ; ne Pa ^V^-^^r^^.^, 
" - " ^-m^c trenly throughout ^.e in.erio . /•. 

• v •; Gls-rl.u.e */ , . - .- . .. •■ -u^ished effectively, ■ excessive , , : 

- .;• 'V* .»w>-eln If this is accomplished e... 

, O retalneu „hc,eln. , _ g is avol ded with tne . 

- < , of -he' flui° oh the pao sur.a^e 

spread of -he .1 - _ ^ ainimlze d, while the . 

V- -Wat undesirable surface staining - 
result .hav und substantially dry, 

pad area which contacts the bcoy xe. ,, nile ' 

^,v^. . ■ . > s^^rr^t and ; security p- "~ , :. . . 

; pro^otinr, * -nse °f corf^ - ^^.^ e ^,: 
most sanitary napkins now on t,e 
'i-V ^s~ respects, the problem of preven.ir^ exce.sl . . . 

^ U : : staU^ nas not been successfully solve- One p. ^ _ 
■: r Stalt ' 1 ^ . A^ ts :, ce ^ ed Worn users by manufactures o: 
20 co.nnonconpxaints .ee ^trin* largely attributes po ' 

••• •■ , - „ cla v e -- to soiled underclothing. 1-rt.eay 
. napkin., rcla-e. . . he ^odv fluid has spread over . - : 

' th e pad surface because of slo, absprptio ■ - - ^, 

V result of heavy fldw, it also spreads to tne . • . : 
'-a on the pad surface, is minima,, tne clo.^i... 
fluid spreaa on P.ne 

affected. n i "Ms Ir.vonticr. 
; ., • V' , . -Vii<<»" a-maJor object oi . r ." x ^ _ 

Accordingly,^ : .lw:ls ~ -maj ,• ; . , 

. :.-,•>.'••. ;; d Which', the spreadins ci. «>;■. , 

; '.v-V: to provide an absorcen. p^d -n.,ni . 

•': :: ?,'.'. : '''' ' ! ' the surface is minialzed. ' . V _' Jns wi th a . 

•l Anoth .kob j ect :is. to provide sanl,,-, . , 

component which .c,s ; a, an ^^^^ — 
.apldly wick accepted bouy ^ ^ ^ 

the ihterio* of tne napkln.wnere.lt ,s e,_ .. 

a*ou orbed • ; . t . • • ■•*../;:•:..■".■?".;"" * r-y^' 
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" ; ";V ' ' • - Other objects a'to"-*^'^ 

- ' .. .'rroT. the folloVlY.G cicrcKpOW-a^^appc^cir d:^ln^, In v:hi%;. . ;| 1 

; .: . ; ;.\ '- '• •• _ " • Fi V. 'a 1= .-. pursj^^vV >;i^ 

■ „• . ' or the present invention t. vo frc>n tno bbttoa sisc, Kith 6 ' I 

: ' V; ,ectlo > of the pad cut away, and the v rapper- partial!* open. \ 

ric 2 ls? .- a sectional' view of the handae* sue n | 

Fir. 1> «">t with the . top a .o bottom In the nor-al prsitlo* .=>c; -| 



: lo. .......... 



y Pin 3 18 a view similar to Fia- .2 of an ait err, .tc 

;c t ion . " ' . ' J 

P1 G , 4. is a sectional vi<*w of ariothet- coffivructiw. , | 

Fir,; 3 is a sectional view of , still a.ficther pocsi. le | 



."•icJic-trMC.ti'c 



, v-The 3?<:o.vc objects a:-©, sttalned ooiptr^.etii " . | 

j -7. ■ absorbent tanda C e in a manner to include a highly resilient ; 

- . o .' ' :; «- 4 i-;. : £5 %r or batt of specially sOiSlf led fibers in close 

SO p.^xUty to „ e v f -;a pervious- outer wrapper, -itr. an irr.er«*ll-, 
% ■ , ..VisFosedi highly absorbent element ih eo"nt^uous asiodiation : 
. .•■ i ','^^, V thiWftth,; The modifies fliers which nake up tnte r«il lent . .; 

/ ' layer are internally cross -linked cellulcslc filers of a type. 
" • neroinafter described. In one embed taent, tnfi I'yer of cros~r 

' :"-X;. V" ' ; ' V - j. t ,-, : e<- ; • f ibo rs is . .1 ccated only prf the body side of the bsnrla;-,: 

^erly'ir.fi an absorbent core. In this po ? i* -a eross-lin.cv 

fiber •i'ayer acts as an effective fluid, transfer a G cr.t co rapi ly | 
" vick accepted fluid govt, into 4;axtaposed layers on the interlo: | 

"-of the banoa^e ,rere it is absorbed; distributee, ana scM by , | 
30 underlying components. j , 

■if- in -notnef tmbodlrort, the layer of cr.pss-lin«u iiot,r~ , 

'••.•■'.V/:-. ;V : :r'.- '^y oxtc^i-^S' c&sidc, and' .in c^t^ous^association with ; - ~ ••• 

.. - n £ osorbent core. In this construction, that portion of the. .. ' ,' 
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# resilient naiuru . w >'~ : - ^ 

f comfort- by remaining ory ana aiiy whi.c ; , ; ; ^ , ^ 

"' : f V\ ^ -: cushioning. , , ■ - 1 • • ,' > , ^' - : : VV - ^ \ . • 

■ ] ^ - T / ' J ' In still another embodiment, the layer Of cross -l^eo 

.''[:■ J 1 \ V ;r^Vco S pletcly: enUcse an absorbent core. In 

| , " ' i0 ' section, the ^a S e nay be *orn vith either *id. ; up L ^^ : 
: ~ will strike throush a S previously aescrl^, ^ ^1 ^ eftec, ; 
-J}< tlV ely trapped m the absorbrfcore ^^^^^g?: 

•I absorbed core is not super -saturated; vhlcn sometimes haPP~s 

■ : " . inadvertently when the banda 5 e is ,orn too lone. v ; . " ? - ' 

■ ■ .i - As shown in^the drawings, absorbent oar.aa S es, sueo as , 

:'/f: 1 ' ~ sanitary napkins, Generally "comp^a, ^rbeht ' 

• ^'-^a pervious outer, rapper .11. In tne ^n^^ 

,f 7 : ' r -yf : ^ ia nd" 2 ;tne pan 10 comprises a fluid flov. cortror.lement^ 

ft ' : I, Urism, an assembly Across -lin.ee *^!^*&*^ 

• ; v : 'ii ■ o iavcr of absoroent . 

' ■ - absorbent cellulose y-acoina 13. a * ? jero . 

irriuf f" W wrVpped : "ih ;an -option^ ^^P? .F*"^ 



20 layer of 
■> | '•' - ccllulosic 



IS. -ano a puia Impervious ». • «« - , .,- 

| : • ■ • rf ,.,.. ove n threads, .non-woven i abr*c /pr t r. c 

| - - may comprise r.auzc, ncn .o%cn s . . 
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In an alternate embodiment, shown in 



i. 



i ; v • «h „ o.tion.1 -^«:«f 

I •• i_ i6 and a fluid impervious baffle. 15- 

f - ^ ' .ir other, embodiments, as sho, h In Fl 5 s, ^ ano 5, the 

'• - ' ^ ■ , v. . . cr ; oss .iinKe<l fibcrs^ay extend; from the top 

element 12 comprx-i. r b a. . 

of the absorbent: core down aion 5 each side thereo, (Fi 6 ,, M o L 
even completely around the cor.,(Fi C , 5)- ' 
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- : - ; "'''the wrapcer/but in any event, such a , ; f , 

•lWoo -no- inhibit f iuia transfer^ fro-n- the surface or tne- . | - 

type v?nicn no flfii. inning .» ^ .. . _ ^ ._ | 

■ -• ' 10 pad to the Interior. . ■ ... .. : '• "", : V .'. |- 

" Tne cross-linxed celluiosic fibers unlch co.-.prlse . .\- | 

• • ■ " V' * clCT .,nt i:raVo : as S c.bled''i^ V' | 

^'V ' r.'s uCil a4 3 3 nas a loW resistance to Tlul^ flow, yet ? xnib|ts a , , , |f -- ;| . . .. 
' ^ : ^ nian c^lty'ror f l»id retention in interstitial spaces between | 

- , ■ i- a .,:ttca conditio,. ~ e cs.e^or of the fibers is easily. . | 

" ,.,tc as Je 'nalc lb era, a into t-.e element, but virtually no - : ^ 

" . ' , - - absorption ov: eucl>Ir S occurs -vithln the^lyi,:ual , ~ ■ . ; 1 
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" -. co^ct, acscWent ; fibres/ elenent navins finer capillary space, . 

: . cc:vecn fibers. . .- - - .1 ', - .... . 

-TTc c-oss-lin/.cd fibers crrpioyed i, t~is mention arc | 
l«s>y an intewal.cross-il^lns, ?artlcd: £ rly etner 



llr^es oet.ccn nolccules of tne cellulose. Such fibers are- 
ottalned-y first i^pre^ins cellulose- in tlber for, with 1 an _ 
aqueous solution containing a cross -linens agent and a catalyst,. 
•Vhe^lst of ficers is then expanded into a. loose, fluffy • 

, 0 C c-..iic-on and While in. such; loose; condition if dried without , 

ef'ectin 5 s.cstantial cross-ilnXihfe; The -drW fluffy nass is . 
- then subjected to an. increased to^peratdre Khlch is sufficiently 
high- to cause a cross-llr^ reaction to take place while. -\ 
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be used inciuae any ... . _ - ^ : , M „^,., ; . w.'W'-i inters -'•> 

fWrs. sfeS'coi^W". «!p»a ceUui»se, co--to„ liters. 
short-cut regenerated- cellulose fibers, and .he like. P g 

f ers are^^ . . 

-e^ 

*eents and^uitable catalysts may be aseo. A particularly 

f tm^m ^ The WaUon as effected while , ; 

catalyst is aluminum sulfate., in , v , ; , , .. 

- - r • ,- nn pollen thus insuring entry of the .. ,.. 

the fibers are expanded or- saOII^, v» ... .. .. ,.. { >. .•• 

' : .i>:;^;>i- ■ . ^- - ' fibers "are dried and' collapsed in which 

After impregnation, the f loers are _ „ . 

• '• - ivWVma- reaction is carried out- : • - ■ 

condition the cross-linking reaction ^ . • , , , 

i ' ^t::^V.^^«;^, r w ^ t he 'cross-linking reaction is dependent _ 
w The temperature * or tne vi vj-o .. . . _ 

• ~ • - .. n-ture "of the cellulosic. fiber used, .or 



.^■■.■■U-r^V- ^ n-ture "of the cellulosic. fiber used, *or ,. , 

fco sb«e extent- -upon- the nature. o. t . , ^ , i 

^cuip^^ 

Th. kil Tibers retain the natural shape of the original , 

^leo-an,^ 

.^^nsioai^abi^ : 

^ne not ^^m^l^^^^^^ 

th-fibers .iU reduce -.powdered ,tate .ather ; than^tici.e . 

or *J refining or^ti. ac^ 

Usually employed in the papermaking art. For use as , 

control element of thi^ invention, it is important that the . , 

^ • - v ,„ tWa - fibrous state ratner tnan . 

cross-linked fibers be retained in their fioro 

r ' b eing hro^up by* ^^'^ : b ^ tin? *;V; / . Z': 
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Tne crosslllnked ceilulosic 'material, while in the - ! 

fibrous conoitlon described above," Is ^ssenibled in a loose batt'orl ; 
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" " .fluff, form, and . in this f< 
" neai; nigh vet bulk.and porosity A-hlgh vet resiliency, low 
" uerslty, and low wet compressibility, as compared to tne same - ^ 

A properties In ^b^ ; 

batls also have-a hl G h wickins rate for aqueous ar*T other polar | 
■ fluids. By a hlgh'wioklng rate it is ieant tha . such fluids are ; ., | 
transporter rapidly through tne oatt b> capillary forces. - | 

it has been found that fibers cross-linked as above. | 
described have; greater bulk and about twice the resistance to. | 
co^oression in the wet state as untreated "pulps and at least 5 0* , » 

greater recovery after such expressions ?t, is these properties, 
: and -.he cc-conitant nigh wlcking rate, vhicn apparently prcvioe , 
' the absorbent bandages of-this. invention with their unicue aovan- . ; 
- taces with respect to minimizing surface stains, when suitably 

co - jlrC c .1th other no re conventional absorber t elements. 
" T ; The" rate of kicking of fluias through fiorous batts ^c.c : 

-o- cross-lin<,d -mterxal as above pes cribea nay be demorstra^. 
O ' iii various 'ways'. T In one eiahple, a flat transient plate appro>^ 
lately 3 %3" vas .used to- nolo. a batt. ;The batt projects 

.cyond one edge of the plate for approximately li" Into an aqueous ; 
4ye solution maintained "at a constant level. Tne tine, for the dye X 
• , , ~ to ;ick completely through, the .att to its opposite end v.as = 
measured. ?or a fiber oatt of cross-linked v.ood pulp floors., 
viekin* ! dL* vas 20 seconds, For untreated fibers fron the sa^e 
source, kicking time was ^ seconds , .Thus, tne cross -linked fiber 
batt hac a Wins rate approximately 2* times; faster than a batt ... ., 

of untreated fibers. \_ . " 

The cross-linked fibers have been found to work T.ost 
3C . effectively in t.he form of a fluffy, loosely assembled component 
located immediately below the bandage vrapper on the side of the 
bandage which is in. contact with. the body. In this position, 
- W cross-linked. fluff component functions as an effective fluid , 
transfer agent M raploly viick the fluid down into -contiguous 
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J in use . 
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■ : I 

.-' '-* X - ' 

■ -4; 

'.I 
I 



•7 - 



I - " " . 'conditions, there ^virtually no' horizontal or transverse ^ ^, 

|-\ • ' V - ■ tlon of nuid .ithin the c^-linjcca Tiber ele^nt wnen position . .., ^ 

i"-'" ^ conti e uous~ ^conventional absorbed -tcrial. Tnis unexpected ., . ^ 

: - * ' .esult" erfectiveiy reduces the area Of top stains, ana is . ; > ; 

• -I / ' e&ciail, aavant aG eous ror sanitary napkins. The surface tnus . . 

1 10 ls stained relatively cry and the napkin is .ore constable 



Resistance to side stains is also increased wren t-e ... 
eross-iin,ed fiber element is -decide enou G h bo .xten^-dovhv 
. fron the surface area aXon 6 each side of the absorbent inner, . : 
" elen ent s : it has been fauna that, for s one reason, the flulo. 
W > > : ' wh ich h*s been 'absorbed in the ihne^elcnent does not^i.rate 

! < ^ : " outwardly throu 6 h tne cross-linked fibers positioneo alo* S the , 

I' >;:- ;v 3. " c-,ie stains are also minirolzea. - 

* : .7t.. .... sides with the result thav s-de stains . . 'V. V 

* • \; has - bec n founo further, that w en the aosorb^t^, .. .... 

1 - inWr element is completely ^nwrappea by a eross-lin*ed , f .l>er - 

, : ^ ^n t , 7lulds are effect '^-^T^^T^ 

| -V A - an6 M ili : not ,l S rate outwa^ly in any direction throu.h the cros-- 

lir.KCd fiber element : ~ . r 

The reason for this latter phenomenon, in view ot tne 

recoshleed rap.d ylOclne pripertle* . of the f-'f;-", 
V W not entire,, unoerotood. It 1= hell.ved .tt.;lv,V.Mo to tne . .. 

• ^ that t.caeee «* Interstitial pore sise or the dS.orhent . . 
ihner S »lieV than tne P o« of .tne oroaa , 

• Un«o «.«r eW, the Inner element haa'a stror^r e.pl^ar, 
*: 3 0 • attraction for the aheorieo fml.s. InterstltlaX pore ».te._ 

. of the ero.s-Un«4 element la reiatlvejy . ,a«e ,r.a »moe vne 
^ %ii/,ia.'l= hot re^eo3ev.n;on^r ^ ; co aP reasl^^ fl.Wa 
: ,pparent ly ten! to re^ln In the eentra! exeunt havln, .tnj 
smaller pore size- 




; Tiber- fluff' and the like; may be employee as the Inner absorbent ' § 

' elements of the pad. In the embodiments shown .irt Figs;.. 1 and 2, | 
the other ^bsoroent elements comprise multiple layers of cellulose | 
1 wadding oVer a layer of vrood fiber fluff ana a bottom impervious, | 
% " V • :?V baffle. • Jn;Figs\ 3, j4, and 5, tne absorbent layer consists | " 

0 - ^entirely or wood fiber fluff . Various' other combinations and | 

; * «" arrangements 7 of baffles and absorbent Qleir.ents may also be used. r | 
. . " The amount of cross-linked fiper material used is not -| 

too critical, but snould be adjusted in accprdance with the flow 
~'" f rate expected/ In a pad weighing a; total of from about 10 .to 1^ 

" - ~ - gi^ams, cross-linked fiber batts weighing from 0.5 to U.o; grams 

: -> - ^ per . 16 square inches /have been used,. In each instance, .surface . 

' ~\ ; ' "' ■■ stains were reduced ttk^ 

• 20. linked element present; The thickness of the cross-linked element 
is preferably sufficient to at least part ially mask the dark: color 
;of t(ie oooy : fluld.ibsorbed in the ; Me?i<)r, of th? padVr ?or such 
■ y purposcsV a tnlckness; of :\/}$" nas.be^n ;f o^-nd satisfactory. For 

"/ super-size pads, which are designed for women with extra heavy 

fiow> much thicker cross-linked elements may be employed.^ 

uhile the preferred embodiments bf the invention have 
oeen sKown and described^ herein, be appreciated that the 

details may be more lor. less modified without departing from the 
principles and scope of the .invention as defined in the appended 
;.. '. : 30^ --"claims .iv/: ' ; : '/■ : . .'•'v-, 1 -' 
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of Claim 1 in which the cross- 



--"■^l - a'bsorbent'pad and the;outer„wrapper, a layer of 

u form;: said I 'fibrbus mass' comprising a loose assembly of pross-; 

linked celiulosic fibers, said fibers being cross-linked while _ 
in tne collapsed dry state to a degree wherein said fibers are 
not readily plasticized by contact with aqueous fluids, said 
fibrous mass being characterized by a larger p^pre size, than the 
pore size of >aid absorbent jpad and a capacity to rapidly wick 
fluids there through intoV contact with, and absorption by, said 
absorbent, pad. /"-.'• u ? . / - f . %• 

- - , . 2 The absorbent bandage 

i*^linlced^fibV^ pulp fibers. 

-'I' /-" - ' ' — 3;V7ln an.absorbent ban< 

' ' ■ : \f-rf ■ 1 of absorbent material enwrapped ii 

| improveme:h comprises providing a batt-like layer of loosely 

:} assembled; cross-linked cellulose fibers between and in contiguous 

associatibn w^ said' absorbent material and said wrapper, said. ... . ' • • 
cross-linked" fibers /being cross-linked while in the collapsed dry 
state to a degree where they are not readily plasticized by contact 
with aqueous fluids, said layer of cross -linked fibers having a 
larger pore; size than the 7 pore size of said layers of absorbent 



. -Vbahdage comprising multiple layers - 

> - of aosprbent material enwrapped in a fluid pervious wrapper > the ^ 



' '"U: .material.- 



4: A sanitary napkin with improved resistance to top 
staining, which comprises superposed layers of fluff-like cellulosic 
material/ enwrapped in a fluid pervious wrapper, the top layer of 
said material comprising a battof loosely assemble^, cross -linked 
cellulosic fibers , said fibers being cross-linked while in the 




layers of said ^^^&^^Xo<^^ assembled wood^ fluffy 
\ ^ havlng^a^maller pore^slze^han the pore size of the cross- 
linked fiber batt.-I^""- ' ..' , - - ♦ 



linked fiber bat t 



5. A sanitary napkin comprising' an elongate fluid 



receptive pad arid a fluid permeable wrapper, said pad comprising 
multiple continuous "layers of fibrous material, said multiple 
layers comprising Vfirst "layer of loosely' assembled, cross-linked " 
fibers in. which the^flbers ar^' cross-linked .while';^ the': collapsed;: |^. 
dry state to a degree' where said fibers are not readily plasticized. 
when contacted with" aqueous fluids, a second layer of- absorbent 
" cellulose wadding sheets , a third layer of loosely assembled 

wood fiber fluff > and a bottom fluid impervious layer, said layer .; 
of cellulose waadlntf sheets and said layer of wood fiber fluff, _ \ 
having a smaller ^pore size than the pore size of the layer of ^ 
cross-linked fibers •;. .-V*.? 

6. A sanitary napkin comprising an elongate absorbent 
pad and a fluid permeable wrapper,, said pad comprising multiple 
layers of celluloslc material including a first layer of cross- 
linked ceiiulosic, fibers' wherein the cross-linking has been 
carried out while "said fibers are in. the collapsed dry state to 
a degree wherein said fibers, are not readily plasticized when 
contacted with aqueous fluids, a second layer of cellulose fluff, 
and a bottom fluid impervious ' layer, said fluff layer having a 
• smaller pore size 'than' the pore size of the, layer of cross-linked 
fibers, 



7.. sanitary napkin according : to Claim 6 in which 

the 

. second; layer;; 



e cross-linked; layer, extends down along either side of said 
cond layer. • • ', 



10. 



fKii^wra^,saia pad c^r.s^ V, central' absorbent: 
' CO rY or ^aVed cellulosic Materia! 'completely encircled by a, - 
of cross-l^d celluloslc fibers , - said . fibers being cross- 
ed wbilelin tne collaps.ed dry state to a degree wherein said - 
fibers are'not ".readily plasticize* vmen contacted with aqueous , 
fluids/ said" cross-liniced fiber layer having a larger ^ore size 

J -^'^r of said aDS oroent core of untreated cellulosic 
than the pore size of saxu «*os>wx 

material. - -. 
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